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(54) Electromagnetic relay, apparatus and method for making it 



(57) An electromagnetic relay is basically con- 
structed by an insulation base (12) and an armature 
block (13). Herein, the insulation base is constructed by 
a fixed-side terminal set (16) including fixed contacts 
"(24, 26), a coil block (17) in which a coil (29) is wound 
about a middle portion of a U-shape iron core (31), and 
a permanent magnet (18), all of which are integrally 
held together by a fixed-side insulator (15). The arma- 
ture block is constructed by a moving-side terminal set 

(46) including moving contacts (50, 52) and an armature 

(47) , all of which are integrally held by a moving-side 
insulator (45). The armature block is mounted on the 
insulation'base in such a way that the moving contacts 
are placed opposite to the fixed contacts respectively, 
and it is supported by a support point (48) to plvotally 
move on the permanent magnet under an effect of elec- 
tromagnetic force. Specifically, the fixed-side insulator is 
made by molding using resin material to integrally hold 
the fixed-side terminal set, coil block and permanent 
-magnet together at prescribed positions, so it is possi- 
ble to improve an accuracy in positioning of them. In 
addition, the fixed-side insulator is formed in a pre- 
scribed shape having a contact fixing portion (42) that 
partly extends to provide engagement portions (43 etc.) 
by which the permanent magnet and U-shape iron core 
are tightly fixed together under a contact condition 



where the permanent magnet is placed in tight contact 
with the side-end portions of the U-shape iron core. 



FIG. IB 4i 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to electromagnetic 
relays in which armature blocks are operated to pivotally 
move on insulation bases by electromagnetic force so 
that contacts are being switched over. In addition, this n 
invention also relates to apparatuses and methods for 
manufacturing the electromagnetic relays. 
[0002] This application is based on Patent Applica- 
t.on No. Hei 11-120717 filed in Japan, the content of 
winch » rncorporated herein by reference. Description „ 
of the Related Art 

[0003] Normally, electromagnetic relays that oper- 
ate to switch over contacts are constructed by Insulation 
bases and armature blocks, for example. Herein, the 
armature blocks are supported by the insulation bases 20 
in such a way that they are capable of moving in a piv- 
otal manner under effects of electromagnetic fields 
Specifically the insulation base of the electromagnetic 
relay has a fixed-side terminal set including fixed con- 
tacts a sectionally U-shaped iron core (hereinafter, sim- 25 
Ply referred to as a "U-shape iron core' having a cross 
section which is basically formed in rectangular shape 
one side portion of which is opened), and a permanent 
magnet, all of which are integrally held by a fixed-side 
msuiator. Herein, a coil is wound about a middle portion 30 
of the U-shape iron core, and the permanent magnet is 
inserted and engaged between side-end portions on 
both ends of the U-shape iron core. In addition, the 
armature block of the electromagnetic relay has mov- 
ing-terminal members including moving contacts and 35 
armatures which can be arranged opposite to each 
other at the side-end portions of the U-shape iron core 
all of which are integrally held by a moving-side Insula- 
tor. Thus, the armature block is supported in such a way 
that it is able to pivotally move towards the permanent 40 
magnet of the insulation base. 

[0004] Conventionally, the electromagnetic relays of 
the aforementioned type are designed to have insula- 
tion bases, which are manufactured as follows- 
[0005] A permanent magnet is inserted and as 
engaged between side-end portions on both ends of the 
U-shape iron core in which a coil is wound about a mid- 
dle portion. The side-end portions and permanent mag- 
net are fixed together in advance by welding or bonding 
which is effected using adhesive, so that a joint unit is so 
being made. Such a joint unit is arranged in a metal 
mold together with the fixed-side terminal set. By the 
metal mold, the fixed-side terminal set is integrally 
formed with the joint unit of the U-shape iron core and 
permanent magnet. 

[0006] The aforementioned manufacturing tech- * 
nique is disclosed by Japanese Unexamined Patent 
Publication No. Hei 6-1 96063, for example 



[0007] Since the conventional electromagnetic 
relays are manufactured such that the permanent mag- 
nets are fixedly attached to the side-end portions of the 
U-shape iron cores by welding or bonding using the 
adhesive, they suffer from problems, as follows: 

(1 ) When the permanent magnet is fixedly adhered 
between the side-end portions of the U-shape iron 
core by welding, sputters in welding are frequently 
adhered to contact surface portions between the 
armatures and side-end portions of the U-shape 
iron core. This causes defectiveness in contacts 
between the side-end portions and armatures. As a 
result, magnetic resistance between the U-shape 
iron core and armatures is remarkably increased 
This brings reduction in yield -of products being 
manufactured. 

(2) At integral molding of the joint unit which is 
made by welding by which the permanent magnet 
is fixedly adhered between the side-end portions of 
the U-shape iron core, molding burrs are produced 
from weld portions due to dispersion in amounts of 
melted matters in welding. When the molding burrs 
reach the contact surface portions between the 
armatures and side-end portions of the U-shape 
iron core, reduction occurs in yield of products 
being manufactured. 

(3) When the permanent magnet is fixedly adhered 
between the side-end portions of the U-shape iron 
core by bonding using the adhesive, ft is necessary 
to provide a wait time for waiting for hardening of 
the adhesive. This brings reduction in productivity 
of joint unfts each of which has a U-shape iron core 
and a permanent magnet being adhered to each 
other. 

(4) The conventional technique requires two steps, 
i.e. t a first step for manufacturing a joint unit having 
a U-shape iron core and a permanent magnet, and 
a second step for fixing the joint unit and fixed-side 
terminal set to the fixed-side insulator by its integral 
molding. So, it cannot be said that productive is 
sufficiently high. 

(5) The conventional technique firstly joints a U- 
shape iron core and a permanent magnet together 
to form a joint unit Thereafter, the joint unit and 
fixed-side terminal set are fixed to. the fixed^ide 
insulator by its integral molding. Hence, first error is 
caused to occur at joint of the U-shape iron core 
and permanent magnet, and second error is 
caused to occur at integral molding of the fixed-side 
insulator. Those errors are accumulated to badly 
influence positional accuracy in fixing the fixed^ide 
terminal set and the U-shape iron core or perma- 
nent magnet in prescribed positions. That is, if posi- 
tioning of the joint unit is made based on a fixed 
position of the U-shape iron core in the metal mold 

a positional accuracy is deteriorated with respect to 
the fixed-side terminal set against the permanent 
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magnet. If positioning of the joint unit is made 
based on the fixed position of the permanent mag- 
net in the metal mold, a positional accuracy is dete- 
riorated with respect to the fixed-side terminal set 
against the U -shape iron core. In both cases, 
reductions are caused to occur in electric charac- 
teristics of the electromagnetic relays being manu- 
factured. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the invention to provide 
improvements in a mechanical construction of an elecr 
tromagnetic relay in which magnetic resistance 
between a U-shape iron core and armatures is reduced 
and in which positional accuracy in positioning of fixed- 
side terminal set with a U-shape iron core and a perma- 
nent magnet is improved. 

[0009] ft is another object of the invention to provide 
an apparatus and method for manufacturing electro- 
magnetic relays with a good yield and good productivity, 
in which manufacturing steps are simplified by eliminat- 
ing an unwanted wait time for waiting for hardening of 
adhesive used for bonding effected between side-end 
portions of the U-shape iron core and permanent mag- 
net. 

,[0010] An electromagnetic relay of this invention is 
basically constructed by an insulation base and an 
armature block. Herein, the insulation base is con- 
structed by a fixed-side terminal set including fixed con- 
tacts, a coil block in which a coil is wound about a 
middle portion of a U-shape iron core, and a permanent 
magnet, all of which are integrally held together by a 
fixed-side insulator The armature block is constructed 
by a moving-side terminal set including moving con- 
tacts, and an armature, all of which are integrally held 
by a moving-side insulator. The armature block is 
mounted on the insulation base in such a way that the 
moving contacts are placed opposite to the fixed con- 
tacts ^respectively, and the armature block is supported 
by a support point to pivotally move on the permanent 
magnet under an effect of electromagnetic force. Spe- 
cifically, the fixed-side insulator is made by molding 
using resin material to integrally hold the fixed-side ter- 
minal set, coil block and permanent magnet together at 
prescribed positions, so it is possible to improve an 
accuracy in positioning of the aformentioned parts of 
the insulation base. In addition, the fixed-side insulator 
is formed in a prescribed shape having a contact fixing 
portion that partly extends to provide engagement por- 
tions by which the permanent magnet and U-shape iron 
core are tightly fixed together under a contact condition 
where the permanent magnet is placed in tight contact 
with the side-end portions of the U-shape iron core. 
That is, the contact condition is established by pressing 
exterior walls of the side-end portions of the U-shape 
iron core to be in tight contact with terminal surfaces of 
the permanent magnet, then, integral molding is 



effected to integrally form the fixed-side insulator having 
the contact fixing portion whose engagement portions 
firmly attach the permanent magnet between the side- 
end portions substantially without forming spaces ther- 
5 ebetween. Therefore, it is unnecessary to perform weld- 
ing on the permanent magnet and U-shape iron core, so 
it is possible to prevent the side-end portions from being 
partially melted out due to sputters of welding. This 
brings good contact with respect to the armature, and it 
10 is possible to reduce magnetic resistance between the 
U-shape iron core and armature. In addition, it is unnec- 
essary to perform adhesion using adhesive between 
them, so it is possible to simplify manufacture of the 
electromagnetic relay by eliminating a wait time for wait- 
is ing for hardening of the adhesive. Thus, it is possible to 
improve yield and productivity in manufacturing electro- 
magnetic relays. 

[0011] Incidentally, positioning of the permanent 
magnet and U-shape iron core is actualized in a variety 

20 of ways in a metal mold. For example, the engagement 
portions are formed in hook shapes that engage with 
channels formed on an upper surface of the permanent 
magnet to face with the armature block. Or, they are 
formed in cylindrical shapes that engage with position- 

25 ing holes formed to penetrate through the permanent 
magnet. Or, they are formed in elongated block shapes 
that engage with cut sections being formed on elon- 
gated sides of the permanent magnet. Or, they are 
formed in shapes that interconnect with positioning pro- 

30 jections formed on the upper surface of the permanent 
magnet 

[0012] In addition, the metal mold is constructed 
using an upper mold and side molds. The side molds 
are moved to approach each other in a.clamping mode 

35 to press the exterior walls of the side-end portions of the 
U-shape iron core to be in tight constant with terminal 
surfaces, of the permanent magnet. In addition, an 
engagement channel is formed in the upper mold to 
engage with the permanent magnet and is formed to 

40 cope with a variety of shapes of the permanent magnet. 
For example, mold projections are formed in the 
engagement channel of the upper mold to partially 
engage with the channels of the permanent magnet. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] These and other objects, aspects and 
embodiment of the present invention will be described 
in more detail with reference to the following drawing fig- 
so ures, of which: 

FIG. 1 A is an exploded perspective view showing a 
construction of an armature block, which is a part of 
an electromagnetic relay being constructed in 
55 accordance with preferred embodiment of the 
invention; 

FIG. 1B is an exploded perspective view showing a 
construction of an insulation base, which is another 
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part of the electromagnetic relay; 

If J! ' S H traVefSe Sectional view showing an inter- 
nal construction of the electromagnetic reL- 

o aim Vi6W Sh0Wing a "Men 
of a coil block contained in the insulation base- 

lonttl 8 PerSPeCtiVe Vi6W Snowina a P^^nent 

FIG s is a fragmentary expanded sectional view 

Tit f T'" 9 8 C ° ntaCt flXin9 P 0 ^" bv which the 
permanent magnet is fixed to a fixed-side Insulator 
in the insulation base; ">u<aior 

FIG J3A is a simplified illustration showing a first 
condrbon bemg established between the armature 

^ whi, h ,nSU ' ati0n b3Se ° f *° "Magnetic 
relay which is operating; 

HQ. 6B is a simplified illustration showing flows of 
magnate fluxes being induced in the U-shape iron 

rg fi r amatUre by electricity applied to * ~»: 
Zn£ V S ' mp,ifi6d i,,UStration showin g a second 
condition bemg established between the armature 
block and insulation base of the electromagnetic 
reader effects of the magnetic fluxes shownt 

FIG. 7 is a schematic diagram diagrammatically 
showing a layout of a manufacturing apparatus for 
manufacturing the insulation base of the 
magnetic relay; 

.mint. 18 a " elevational sectj °nal view showing an 
internal construction of the manufacturing appara- 

nlS i * 3 perspective vie * showing a selected 
part of an upper mold of a metal mold of the manu- 

10 fe f fra9mentar V ^nded sectional view 
showing selected parts of an upper mold into which 
a permanent magnet is inserted; 
FIG 1 1A is a perspective view showing a perma- 
nent magnet being set to an upper mold 

n^L «1 B ! S an axploded Perspective view showing 

parts of a lead frame being set to a lower mold; 

Ht>. 1 1C is a perspective view showing a coil block 

being set to the lower mold; 

FIG. 12 is a fragmentary expanded sectional view 
showing a side-end portion of a U-shape iron core 
and Ite corresponding part of a permanent magnet, 
wtHch are being fixed together by an upper mold 
and a s ,de mold in a clamping operation 
FIG. 13 is a perspective view showing a permanent 
magnet a coil block and a lead frame before their 
arrangement into a metal mold- 

TIS'J 4 ^ 3 perepective view lowing the coil block 
ingJtep ? frarneWhicharefixe[,to 9 e ^rbyaclamp- 

£!L perspective view showing an insulation 
base after formation of a fixed-side insulator by a 
material introduction step; 
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FIG. 16 is a perspective view showing the insulation 
base after formation of a fixed-side terminal set 
from the lead frame by a press working step; 
FIG. 1 7 is a perspective view showing a permanent 
magnet which is designed in accordance 'wiTa £ 
modified example; 

FIG. 18 is a fragmentary expanded sectional view 
showing an upper mold and the permanent magnet 
wfoch are engaged with each other in accordance 
with the first modified example- 

blse whthT^T 6 Vi6W Sh ° Win9 an insulati °n 

IZZ^ZT** in accordance with «*» 

FIG. 20 is a fragmentary expanded sectional view 
showing engagement portions which are formed 
from a contacting portion of a fixed-side insulator 
to engage with positioning holes of the permanent 
magnet in the first modified example- 

'1 3 PerSpeCtive view sh °wing a permanent 
magnet having cut sections, which is formed in 
accordance with a second modified example- 
FIG. 22 is a fragmentary expanded sectional view 
showing mold projections of an upper mold that 
engage wrth bite sections of the cut sections of the 
permanent magnet shown in FIG. 21 • 
FIG. 23 is a perspective view showirig a construc- 
ts of an insulation base which manufactured in 
accordance with the second modified example- 
FIG. 24 is a perspective view showing a permanent 
magnet and selected parts of an upper mold whS 

Z e Zr7 fth 6aCh ° mer ^ce'wtn 
third modified example; and 

FIG. 25 is a perspective view showing an insulation 

Sir? w manUfaCtUred in acco ^nce with the 
third modified example. 

DESCRIPTION OFTHE PREFERRED EMBODIMENT 
[0014] This invention will be described in further 

tSFr.* 6XamPteS Wfth reference to the a-m. r 
panying drawings. 

foTL h Fmly l descri P tions w iH be given with respect 
to a mechamcal construction of an electromagnetic 
relay, which is placed on a horfcontal plane rcma9net ' C 
« [0016] As shown in Figures 1A, 1B and FIG 2 an 
electromagnetic relay 11 has an insulation base 12 and 
armature blocks 13, which are covered wrth an insult 
mg cover (not shown). 

so 1. Insulation Base 



20 



25 



30 



35 



EL- , r SU ' at,0n b3Se 12 is constructed-by a 

SeSn!r h 3t0r !? r ° U9hly havin9 a *°tangular P ar- 
^ allelepiped shape which is elongated in a lateral direc- 

l2l£? SKie S6t 16 ' a coil «*«* 17 and a 

ETIZ! T 9net - 18 - HerBin ' fte fixed - side '"sulator 
15 is made of material which is melted by heating and is 
•ntegrally formed by injection molding. In add-on fte 
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fixed-side terminal set 16, coil block 17 and permanent 
magnet 18 are integrally held by being partially buried in 
the fixed-side insulator 15 which is integrally formed as 
described above. 

[0018] The fixed-side terminal set 16 is constructed 5 
by a pair of coil extension terminals 20, a pair of fixed 
terminals 21, a pair of mid-terminals 22 and a pair of 
fixed terminals 23. 

[0019] The fixed-side insulator 15 has end surfaces 
15A, which are arranged opposite to each other In an w 
elongated-side direction of the fixed-side insulator 15. 
The pair of the coil extension terminals 20 are arranged 
in proximity one of the end surfaces 15A of the fixed- 
side insulator 15. Herein, they are arranged being oppo- 
site to each other in a width direction of the fixed-side is 
insulator 15. The coil extension terminals 20 project 
downwardly from a lower portion of the fixed-side insu- 
lator 15. 

[0020] The pair of the .fixed terminals 21 are 
arranged along elongated sides of the fixed-side insula- 20 
tor .15, wherein they are arranged to be apart from the 
aforementioned end surface 15A of the fixed-side insu- 
lator 15, which is placed in proximity to the coil exten- 
sion terminals 20. Herein, they are arranged opposite to 
each other in the width direction of the fixed-side insula- 25 
tor 15. The fixed terminals 21 respectively have fixed 
contacts 24, which are arranged on an upper surface 
15B of the fixed-side insulator 15. Thus, the fixed con- 
tacts 24 are contained in the fixed-side terminal set 16. 
Incidentally, each of the fixed terminals 21 is formed 30 
such that one end thereof leaves from the fixed contact 
24 and projects downwardly from the upper surface 1 5B 
of the fixed-side insulator 15. 

[0021] The pair of the mid-terminals 22 are 
arranged along the elongated sides of the fixed-side 35 
insulator 15, wherein they are arranged to be apart from 
the . coil extension terminals 20 and fixed terminals 21 
sequentially. Herein, they are arranged opposite to each 
other in the width direction of the fixed-side insulator 15. 
The mid-terminals 22 respectively have support mem- 40 
bers 25, which are arranged on the upper surface 15B 
of the fixed-side insulator 15. Each of the mid-terminals 
22 is formed such that one end thereof leaves from the 
support member 15 and projects downwardly from the 
upper surface 1 5B of the fixed-side insulator 1 5. 45 
[0022] The pair of the other fixed terminals 23 are 
arranged along the elongated sides of the fixed-side 
insulator 1 5, wherein they are arranged to be apart from 
the coil extension terminals 20, fixed terminals 21 and 
the mid-terminals 22 sequentially. Herein, they are so 
arranged opposite to each other in the width direction of 
the fixed-side insulator 15. The fixed terminals 23 
respectively have fixed contacts 26, which are arranged 
on the upper surface 15B of the fixed-side insulator 15. 
Thus, the fixed contacts 26 are contained in the fixed- ss 
side terminal set 16. Each of the fixed terminals 23 is 
formed such that one end thereof leaves from the fixed 
contact 26 and projects downwardly from the upper sur- 



face 15B of the fixed-side insulator 15. 
[0023] Almost overall portion of the coil block 1 7 is 
buried in the fixed-side insulator 15. As shown in Fig- 
ures 2 and 3, the coil block 17 is constructed by a coil 
spool 28 and a coil 29. Herein, the coil 29 is wound 
about the coil spool 28. 

[0024] The coil spool 28 is constructed by a U- 
shape iron core 31 , a pair of coil terminals 32 and an 
insulator 33. 

[0025] The U-shape iron core 31 has a middle por- 
tion 35 and a pair of side-end portions 36. Herein, the 
middle portion 35 of the U-shape iron core 31 is formed 
linearly and arranged horizontally. In addition, the side- 
end portions 36 project upwardly and vertically from 
both ends of the middle portion 35 in its elongated-side 
direction. 

[0026] The insulator 33 has a cylinder 37 and a pair 
of flanges 38. Herein, the cylinder 37 is formed to cover 
an overall area of the middle portion 35 of the U-shape 
iron core 31. In addition, the flanges 38 are formed to 
extend from both ends of the cylinder 37 in its outside 
direction such that they cover base ends of the side-end 
portions 36. 

[0027] The pair of the coil terminals 32 are partially 
buried in one of the flanges 38 of the insulator 33 such 
that one ends thereof project horizontally from the 
flange 38 in opposite directions respectively. * 
[0028] The coil spool 28 is formed by integral mold- 
ing (e.g., injection molding) of the insulator 33*under a 
condition where the U-shape iron core 31 and the pair of 
coil terminals 32 are respectively placed in a metal mold 
(57). 

[0029] Then, the coil block 17 is formed by winding 
the coil 29 about the* cylinder 37, which is arranged 
between the flanges 38 of the insulator 33 of the coil 
spool 28. As a result, the coll 29 is being wound about 
the middle portion 35 of the U-shape iron core 31 by 
way of the cylinder 37. 

[0030] The aforementioned coil block 1 7 is buried in 
the fixed-side insulator 15, wherein the side-end por- 
tions 36 of the U-shape iron core 31 respectively having 
terminal surfaces 36 A are arranged vertically and 
exposed from the upper surface 15B of the fixed-side 
insulator 15. That is, the side-end portions 36 are sub- 
stantially buried in the fixed-side insulator 15, but their 
ends having the terminal surfaces 36A project upwardly 
from the upper surface 15B of the fixed-side insulator 
15. 

[0031] As shown in FIG. 4, the permanent magnet 
18 is formed like a flat plate 1 having a rectangular paral- 
lelepiped shape. The permanent magnet 1 8 is being 
inserted and engaged between the side-end portions 
36 of the U-shape iron core 31 of the coil block 17. 
Herein, the permanent magnet 18 is placed in such a 
way that elongated sides thereof are arranged in a 
direction for connecting the side-end portions 36 of the 
U-shape iron core 31 , while elongated sides and short 
sides thereof are arranged in conformity with sides of 
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ssus sns rr ed ^ 

j » Huruon 4<i is formed to eliminate such a aao bv <w 

?o^r 9 ? e ^ apeironcore3i - asfo «^ 

rbitweenl n ere * estab,ishad • P— condi- 
tion between the permanent magnet 18 and the side 
end persons 36 of the U-shape iron core 3? 

36 te pressed a9ainst one tefmi " a 
SmSS 1b magnet 1 8 - while an inte - 

^aT* CircUmf — of the uih^ f 0 

the pressedcondition. This prohibits deformation o the 
conS « COfe 31 fr ° m b6in 9 releas *d. I" F'G 2 Si 

Sn blTb „^t e ' r0n C ° re 31 - H0WeVer " the 55 
such a wavTn 0 L "2 necessari| V constructed in 
pZLV-? WOrds ' rt is mere| y necessary to 

el.mmate the gap between the side-end portions 
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permanent magnet 18. Hence, it is possible to modify 
the insulation base 12 such that the permanent magn* 

spoo, X t0 the u ' shape iron C0re 31 b * -y -2 

Tt 3 ? h J he 1 present embodiment is characterized by 
^°"t the k ShapinQ of 1,16 intact fixing portion 42 
tang, fixture between the permanent magnet 1 8 and U 

Sen r° re 31 Whi ' e retainin9 a "*« ««*n 
be^een the permanent magnet 18 and the side-end 

port,ons 36 of theu-shape iron core Sl.lnthis case the 
present embodiment does no, at all perform join opem 

respect to the permanent magnet 16 and U-shape iron 

[0038] As shown in Figures 1A, 1B and FIG 5 the 

ZTJ^ 42 PartiaHy P-i-ts "Pwai 

from 9 *? " B " Bd Sid6S ° f the Permanent magnet 18 
5 Then 06 158 ° f the fixed - side Viator 

42 Il k POrti0nS ° f the ° 0ntact fwi "9 Portion 

42 are bent along the upper surface ISA of me perma- 
nent magnet 18 to form-four engagement portions™ 
which respective* engage with the channels 4 of £ 

w^T m ma9net 18 beina fo ™ ed *> extend ° L 
wdth diction. That is, as shown in FIG. IB, eac paTr 

e Lh ^H 9a f P ° rt0ns 43 P artia,| y engage S 
each of thechanne.s41.Due to integral formation of 
engagement portions 43, it is possible to prevent me 

uon base 2 even if strong impact is applied to the elec- 

[0039] As shown in FIG. 1, the armature block 13 is 
cons^cted by a moving-side insulator 45, S 
srte terminal set 46 and an armature 47. Herein Z 

moSn 9 ' by ,nte9ral moldina such 38 injection 

molding. The mov.ng-side terminal set 46 and armature 

whicTisT a,,y r bUrled *** ^ing^ide insula™ 
2 h J i \ 9 0mied by inte9ra ' moldin 9- Thus, they 
loo™ ' m ? 9ra "y ^ the moving-side insulator 45. 

S is f^l rT" in 1 A and RG - 2 ' the arma- 
ed : narectanaular P a nBllelepiped shape. 

P arm8tUre 47 in te elongatedJde 

Jection is fixed to the moving-side insulator 45 As 
shown m -FIG. 2, a support point 48 is fbrldVl 

of the armature 47 in its width direction. Herein Se 

r~ ,s49e ^^ 

Se° S-nnS? ° f ^ m0Vin9 terminals 49 is "eld by 
ZZT* >t , ,nSU ' at0r 45 SUCh a c enter portion 
mereo ,n fte elongated-side direction is supported by 

S ^,^ ProJ !f dsides °^emoving-side insulator 45 
In addition, the moving terminals 49 are respective^ 
equipped with moving springs 51, 53 having 
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contacts 50, 52. Specifically, the moving spring 51 is 
equipped with the moving contact 50 at a lower end por- 
tion thereof and is formed by extending one end of the 
moving terminal 49, while the moving spring 53 is 
equipped with the moving contact 52 at a lower end por- 
tion thereof and is formed by extending another end of 
the moving terminal 49. Further, center portions of the 
moving terminals 49 are equipped with hinge springs 
54. Herein, the hinge spring 54 is formed to extend from 
the center portion of the moving terminal 49. Thus, the 
moving contacts 50, 52 are contained in the moving- 
side terminal set 46. 

[0043] The armature block 13 is mounted on the 
insulation base 12 in such a way that the support point 
48 formed to project downwardly from the lower surface 
of the center portion of the armature 47 is brought into 
contact with the upper surface 18A of the permanent 
magnet 1 8. Under such a condition, the armature block 
13 is fixed to the insulation base 12 in such a way that 
the hinge springs 54 of the moving terminals 49 are 
brought in contact with the support portions 25 of the 
mid-terminals 22. As described above, the armature 
block 13 is installed on the permanent magnet 18 of the 
insulation base 12. In this case, end portions of the 
armature 47 in its elongated-side direction are arranged 
opposite to the terminal surfaces 36A of the side-end 
portions 36 of the U-shape iron core 31. That is, the 
moving contacts 50 of the moving terminals 49 are 
arranged to face with the fixed contacts 24 respectively, 
while the moving contacts 52 of the moving terminals 49 
are arranged to face with the fixed contacts 26 respec- 
tively. In.such an, installed condition/the armature block 
13 is capable of pivotally moving (or rotating). about the 
support point 48 on the insulation base.12. In this case, 
spring forces of the hinge springs 54 are effected in a 
pivotal movement direction of the armature block 13. 
[0044] Next, a description will be given with respect 
to an operating principle of the electromagnetic relay 
with reference to Figures 6A to 6C. 
[0045] Reference is made to a first condition shown 
in FIG. 6A in which the armature block 1 3 -rotatively 
moves about the support point 48 on the insulation base 
12 such that the moving spring 51 of the moving termi- 
nal 49 (see left-side of FIG.6A) moves downwardly to 
approach one side (or leftside) of the insulation base 
12. In such a condition, the moving contact 50 of the 
moving spring 51 is brought in contact with its corre- 
sponding fixed contact 24, while the moving contact 52 
of the moving spring 53 leaves apart from its corre- 
sponding fixed contact 26. In FIG. 6A, arrows drawn 
inside of the insulation base 12 show flows of magnetic 
fluxes being induced in the first condition. 
[0046] Under the aforementioned condition, when 
electricity is applied to a coil 29 in which an electric cur- 
rent flows in FIG. 6B, magnetic fluxes are caused to 
occur and flow through the U-shape iron core 31 and 
the armature 47 respectively. Due to flows of the mag- 
netic fluxes, some attraction force is caused to occur 



and works to pivotally move the armature block 13 in 
such a way that the moving spring 53 moves down- 
wardly against pressing force of the hinge spring 54 (not 
shown in FIG. 6B) and approaches towards the insula- 
5 tion base 12. Incidentally, the flows of magnetic fluxes 
are shown by arrows in FIG. 6B, which is simplified in 
illustration to omit the moving spring 53 of the moving 
terminal 49. 

[0047] Thereafter, a second condition shown in 
10 FIG. 6C is established between the insulation base 12 
and armature block 1 3. That is, the moving contact 52 of 
the moving spring 53 is brought into contact with its cor- 
responding fixed contact 26, while the moving contact 
50 of the moving spring 51 leaves apart from its corre- 
15 spending fixed contact 24. In FIG. 6C, arrows show 
flows of magnetic fluxes being induced in the second 
condition. 

[0048] As described above, the contacts are being 
switched over. 

20 [0049] Next, a description will be given with respect 
to a manufacturing apparatus 56 for manufacturing the 
insulation base 12 of the electromagnetic relay 1 1 . 
[0050] FIG. 7 is a schematic diagram diagrammati- 
cally showing a layout of the manufacturing apparatus 

25 56. Namely, the manufacturing apparatus 56 is con- 
structed by a metal mold 57, a clamping device 58 and 
an injection device 59. Herein, the clamping device 58 
clamps the metal mold 57, in which the injection device 
59 introduces melted material (e.g., synthesis resin) of 

30 the fixed-side insulator 1 5. 

[0051] As shown in FIG. 8, the metal mold 57 has 
an upper mold 61 , a lower mold 62 and a pair of side 
molds 63. 

[0052] The upper mold 61 is used to form the upper 

35 surface 15B of the fixed-side insulator 15 and its periph- 
ery. Herein, the upper mold 61 is held to set prescribed 
positioning to the permanent magnet 18 being arranged 
on the upper surface 15B of the fixed-side Insulator 15. 
FIG. 9 shows selected parts of the upper mold 61, 

40 which are illustrated in an upside-down manner, as well 
as the permanent magnet 18. Herein, the upper mold 
61 has an upper surface forming portion 66, which is 
used to form the upper surface 15B of the fixed-side 
insulator 15. An engagement channel 65 is formed at a 

45 center portion of the upper surface forming portion 66 of 
the upper mold 61. As shown in FIG. 9, the permanent 
magnet 18 is being inserted into and engaged with the 
engagement channel 65 of the upper mold 61. Thus, the 
engagement channel 65 holds the permanent' magnet 

so 18 to realize positioning of the permanent magnet 18 in 
ail directions (i.e., elongated-side direction, width direc- 
tion and thickness direction) in connection with the 
upper mold 61. 

[0053] The engagement channel 65 Is defined by a 
55 pair of side interior walls 67, a pair of first bottom walls 
69 and a second bottom wall 70. Herein, the side inte- 
rior walls 67 are formed opposite to each other and ver- 
tically cross a plane of the upper surface forming portion 
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66 of the upper mold 61 . The first bottom walls 69 are 

S ; 3 Same plane ' fe P^Hel with the 
plane of the upper surface forming portion 66. The sec- 
ond bottom wall 70 is sandwiched between the first bot- 
tom walls 69 and is fornied in a piane. which is slightly 
shallower than the plane of the first bottom walls 69 a 
pair of mold projections 71 each having a square prism 
shape are formed at selected positions of the second 
bottom wall 70. which are located opposite to each 

[O054J Theside interiorwalls67are arranged apart 
from each other by a certain space, which is used to 
realize positioning of the permanent magnet 18 being 
engaged .ns.de of the engagement channel 65 in the 
width direction. 

[0055] The mold projections 71 respectively 
engage with the channels 41 of the permanent magnet 
18, wh.ch .s engaged inside of the engagement channel 
65. Herein, the mold projections 71 are located apart 
from each other by a certain space, which is used to 
realize.positioning of the permanent magnet 18 in its 
elongated-side direction. 

tom 2 ., J^^^'^andthesecondbot- 
tom wall. 70 are arranged to provide a certain space 

7sa fifth" t0 feali2e positionin 9 of the "PPer surface 
18A of the permanent magnet 18 being engaged inside 

til en9a ? ement 65 in connection with the 

terminal surfaces 36A of the side-end portions 36 of the 
U-shape .roncore 31. That is, the terminal surfaces 36A 
of the side-end portions 36 of the U-shape iron core 31 
are brought .nto contact with the first bottom walls 69 
respectively, while the upper surface 1 8A of the perma- 
nent magnet 18 is brought into contact with the second 
bottom wall 70. Thus, it is possible to realfce posrtioning 
of the upper surface ISA of the permanent magnet 18 in 
connect™ with the terminal surfaces 36A of the side- 
end portions 36 of the U-shape iron core 31 
[0057] When the mold projections 71 of the upper 
mold .61 are engaged with the channels 41 of the per- 

a^tTT on * ***** center 

areas of the channels 41 of the permanent magnet 1 8 in 
rts.width direction. 

m n °iH 8 L 10 Sh ° WS Cr08s seotions of *• "PPer 

mold 61 and permanent magnet 18, which are to be 
engaged with each other. As shown In Figures 9 and 10 
channels 73 are formed to extendfrom exterior portions 
of the mold projections 71 respectively. That is two 
channels 73 are formed to extend from both of exterior 
portions of the mold projection in a direction traversing 

™ ! t \ 1 engagement channel 65 of the upper 

Hn? h ^° Se ° hannels 73 further extend vertically 
along the side interior walls 67. The channels 73 of the 
engagement channel 65 of the upper mold 61 act as 
S 98S ;« / u WhiCh melte " material ofthe fixed-side 
msulator 15 being original^ introduced into the metal 
mold 57 is mtroduced into the channels 41 of the per- 
manent magnet 18 in orderto form the aforementioned 



engagement portions 43 of the insulation base 12. 
[0059] Moreover, an absorption hole (or absorption 
holes, not shown) is formed at a certain position of the 
second bottom wall 70 to absorb the permanent magnet 
5 18 to be attached to the second bottom wall 70 In order 
to do so. the absorption hole is communicated with a 
negative pressure (or vacuum) source (not shown) 
[0060] The lower mold 62 is used to form a lower 
surface 15C ofthe fixed-side insulator 15 and its periph- 
»o ery The lower mold 62 holds the coil block 1 7, in which 
the coil 29 is wound about the coil spool 28 in advance 
to realize its positioning. 

[0061] As shown in FIG. 8, the lower mold 62 has a 
lower surface forming portion 74 for forming the lower 
« surface 15C of the fixed-side insulator 15. Herein a 
posrtioning base (not shown) is formed in the lower mold 
62 to realize positioning ofthe coil block 17 in all direc- 
tions when the coil block 17 is mounted on a predeter- 

» 2"^, ar6a ° f th6 ' 0Wer SUrface formin 9 Portion 74. 
*> [0062] Incidentally. FIG. 8 does not contain detailed 
rtlustration in which the upper mold 61 and lower mold 
62 form side surfaces of the fixed-side insulator 1 5 in its 
w.dth direction as well. Figures 11 A. 11B and 11C are 
exploded perspective views showing positional relation- 
's ships between the permanent magnet 1 8, fixed-side ter- 
minal set 16 and coil block 17, which are assembled 
together by the metal mold 57. Specifically, FIG n B 
shows a lead frame 75, which is constructed by inte- 
grally interconnecting all parts of the fixed-side terminal 

*L 6 P° sitionin 9 base (not shown) is 

formed to hold the lead frame 75 in the lower mold 62 
while realizing posrtioning of the lead frame 75 in all 
directions when the lead frame 75 is mounted on a pre- 
ss ^! 1ed « are t ° f 8 mat ' ng face < or Predetermined 
35 areas of mating faces) of the lowermold 62 being mated 
with the upper mold 61. 

10063] Prior to arrangement of the lead frame 75 in 
the metal mold 57; the lead frame 75 shown in FIG 1 1 B 
is fixed to the coil block 1 7by welding such that the coil 
-» extension terminals 20 are being fixed to the coil termi- 
nals 32 of the coil block 1 7 (see FIG. 1 1C). As a result 
the lead frame 75 is integrally interconnected with the 
coil block 1 7. When the coil block 1 7 and the lead frame 
75 which are integrally interconnected together are 
45 mounted on the posrtioning base of the lower mold 62 
hey are simuttaneously subjected to positioning within 
the lower mold 62. In this case, the coil extension termi- 
nals 20 have relatively low rigidity, so the lower mold 62 
sets the positioning of the coil block 1 7 
so [0064] A pair of the side molds 63 are used to form 
ttie terminal surfaces 15A of the fixed-side insulator 15 
(see FIG. 2) in its elongated-side direction. Thev 
respectively have terminal surface forming portions 77 

55 telfnT ST 78 33 SH ° Wn in F,G - 8 - Herei ". the 
55 term.nal surface forming portions 77 of the side molds 

63 form the terminal surfaces 1 5A of the fixed-side insu- 
rer 5 respectively. At a clamping mode (or closing 
mode), the press portions 78 respectively press the 
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side-end portions 36 of the U-shape iron core 31 in 
opposite directions. That is, the press portion 78 is 
brought into contact with a side surface of the side-end 
portion 36, which is related to the terminal surface 15A, 
to press the side-end portion 36 by a certain distance in 5 
a direction A2. 

[0065] As shown in FIG. 7, the clamping device 58 
is interconnected with the aforementioned upper mold 
61 , lower moid 62 and side molds 63. Thus, the clamp- 
ing device 58 performs a mold-close operation and a w 
mold-open operation with respect to the upper mold 61 , 
lower mold 62 and side molds 63 respectively. Herein, 
the clamping device 58 normally operates the upper 
mold 61' and lower mold 62 in such a way that the upper 
surface forming portion 66 and lower surface forming 15 
portion 74 are forced to move in parallel with each other. 
In both of the mold-open operation and mold-close 
operation, the clamping device 58 operates the upper 
mold 61 such that the upper mold 61 moves up and 
down in a vertical direction (i.e., a direction perpendicu- 20 
lar to a plane of the upper surface forming portion 66) 
while being fixed in position in a horizontal direction 
(i.e., a direction along the plane of the upper surface 
forming portion 66). 

[0066] As similar to the upper mold 61 , the clamp- 25 
ing device 58 operates the lower mold 62 such that the 
lower mold 62 moves up and down in a vertical direction 
(i.e., a direction perpendicular to a plane of the lower 
surface forming portion 74) while being fixed in position 
in a horizontal direction (i.e., a direction along the plane 30 
of the lower surface forming portion 74). 
[0067] In addition, the clamping device 58 also 
operates the side molds 63 such that the side molds 63 
move close to each other or apart from each other in a 
horizontal direction (i.e., a direction perpendicular to 35 
planes of the terminal surface forming portions 77) 
while being fixed in positions in a vertical direction (i.e., 
. a direction along the terminal surface forming portions 
77). 

[0068] When a clamping operation is completed, 40 
positioning is completed with respect to the upper mold 
61, lower mold 62 and side molds 63, in other words, 
positioning is completed with respect to the metal mold 
57 as a whole. 

[0069] Then, the permanent magnet 1 8 is set to the 45 
engagement channel 65 of the upper mold 61 as shown 
in FIG. 9. In addition, the coil block 17 and the lead 
frame 75 are set in the lower mold 62. Thereafter, the 
clamping device 58 performs a mold-close operation, so " 
that the upper mold 61 , lower mold 62 and side molds so 
63 are moved to approach each other and closed. In the 
middle of the mold-close operation, the permanent 
magnet 1 8 is inserted and engaged between the side- 
end portions 36 of the U-shape iron core 31 of the coil 
block 1 7. 55 
[0070] After completion of the mold-close opera- 
tion, the upper mold 61, lower mold 62 and side molds 
63 are set in prescribed positions. Herein, the perma- 



nent magnet 18 is held by the upper mold 61 to realize 
positioning thereof, while the coil block 17 (specifically, 
U-shape iron core 31) and lead frame 75 (specifically, 
fixed-side terminal set 16) are held in the lower mold 62 
to realize positioning thereof. Thus, total positioning of 
the permanent magnet 18, coil block 17 and lead frame 
75 is made with respect to the metal mold 57. 
[0071] Details of operations of the clamping device 
58 will be described with reference to FIG. 12, which 
shows selected parts of the U-shape iron core 31 of the 
coll block 17 in view of one of the side-end portions 36. 
In a mold-close operation of the clamping device 58, the 
permanent magnet 18 is inserted and engaged 
between the side-end portions 36 of the U-shape iron 
core 31- of the coil block 1 7. In this case, small gaps are 
needed respectively between the side-end portions 36 
and the terminal surfaces 1 8B of the permanent magnet 
18 in order to perform insertion and engagement of the 
permanent magnet 18 between the side-end portions 
36 of the U-shape iron core 31. FIG. 12 shows only a 
small gap 80 which is provided between the interior sur- 
face 36B of the side-end portion 36 and the terminal 
surface 18B of the permanent magnet 18. Then, the 
clamping device 58 works to eliminate the gaps 
between the side-end portions 36 and the permanent 
magnet 1 8. That is, the clamping device 58 operates the 
metal mold 57 and moves the side molds 63 to press 
exterior walls of the side-end portions 36 of the U-shape 
iron core 31 with the press portions 78 respectively 
Thus, the U-shape iron core 31 is deformed in a lateral 
direction (A4) so that the side-end portions 36 are 
respectively brought into contact with the terminal sur- 
faces 1BB of the permanent magnet 18. As a result, at 
completion of the mold-close operation, both of the 
side-end portions 36 of the U-shape iron core 31 of the 
coil block 31 are simultaneously placed in contact with 
the terminal surfaces 18B of the permanent magnet 1 8. 
[0072] At the completion of the mold-close opera- 
tion, the terminal surfaces 36 A of the side-end portions 
36 of the U-shape iron core 31 are completely brought 
into contact with the first bottom walls 69 of the upper 
mold 61 . As a result, it is possible to set vertical posi- 
tioning of the terminal surfaces 36A of the side-end por- 
tions 36 of the U-shape iron core 31 in connection with 
the permanent magnet 18 whose upper surface 18A is 
placed in contact with the second bottom wail 70 in the 
thickness direction of the permanent magnet 18. 
[0073] Due to the completion of the mold-close 
operation, a cavity whose shape corresponds to a 
shape of the fixed-side insulator 15 is being formed 
inside of the metal mold 57. This cavity includes spaces, 
which are formed between the channels 41 of the per- 
manent magnet 18 and the channels 73 including the 
mold projections 71 of the upper mold 61 shown in'FIG. 
9. 

[0074] After the completion of the mold-close oper- 
ation, the clamping device 58 starts to perform a mold- 
open operation. In this case, the claming device 58 
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ZT UPP6r m °' d 81 - lower 62 and 

the * m ° Ve b6ing 3part fr0m each m 

the mold-open operation, the insulation base 12 beinq 

manufactured remains in the lower mold 62. The clamp 

mg dev.ce 58 has an extrusion device (not shoTn) 

whteh operates being Interlocked wtth the mold-ope ' 

operadon That is, the extrusion device operates to 

extrude the insulation base 12 to leave from the lower 

Ew , deSCribed bef0re> * e material * the 
fixed-s.de insulator 15 is melted by heating. The injec 
tron device 59 injects the mefted materia, of the Sed 
stie ,nsu.ator 15 into the cav*y of the metal mold 57 
[0076] Next, a description will be given with respect 
to a manufactunng method of the electromagnetic relay 

[0077] First, as shown in F|G 13 m extensjon 
terminals 20 of the lead frame 75 are attached to the 
co,, terminals 32 of the coil block 17 by welding. Thus 

M 17 T J ,im,V ^ ime9ra " y ,iX6d t0 the c ° 
!°* ' S irre,eVant t0 the Aforementioned 
Tl^T" 9 56 and b P erformed 'depend- 

frS«f £ re9arC " n9 the man ^«uring device 56 
follows- a " arran9ement ste P * Performed as 

£° 79 i ^, j ° int Unit ""Wdhg to the lead frame 

eLh o,S° e M 1 7 WhjCh ^ inte9rB " y con -^h 
area S tne l 3 ^" 06 * anan9ed at a P*«etermined 
ri ,7 *™ g base (not shown ) ° f ^e lower 

open condfton as shown in FIG. 8. In adtfrtion. the per- 
manent magnet 18 is arranged inside of the engage- 
ment channel 65 of the upper mold 61 such that the 
moldprojec.onsyi engage with the channels 41 ofthe 
permanent magnet 18 as shown in FIG 9 
PMBO] Due to the arrangement step, all of the per- 

Zn„ hT 9 ,? 18 ' l6adframe 75 and coil °'°<* 17 are 
arranged Inside of the metal mold 57 at the prescribed 

tuntT Ne t a hUman ° Pera,0r ** the'man tec 
tunng device 57 so that the clamping device 58 per- 

nZZT? ^ ° Perati0n With res P ect to ^e metal 
mold57Jhat ,s, the uppermold 61 moves downwardly 
n a d,rect,on A1 , while the side molds 63 move horizon 
talV in directions A2 (see FIG. 8 ). Thus, the permanent 
magnet 18 is moved in a direction A3 (see FIG . 13) so 

'US *« Se , rted en9a9ed between the sideld 
porttons 36 of the U-shape iron core 31 . Thereafter 1he 
c lamping device 58 performs a clamping step (or mold- 
close operation) as follows: 

E?« J** Clampin9 dSViCe 58 moves the side 
mo ds 63 honzontally (see an arrow A4 in FIG. 12) so 
that the side molds 63 press the exterior walls of the 
s,oe-end porfens 36 of the U-shape iron core 31 vl 

iefon^t'T 0 " 8 ^ The U ' Shape iron ™* 31 is 
k mate 93pS (e ' 9 ' 9a P 80 sh °w" in FIG 
12, which are provided between the interior walls 36A of 
the s,de-end portions 36 and the terminal surfaces 18B 
of the permanent magnet 18 respectively. Thus it is 
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possible to establish a contact condition in which the 
s.de-end portions 36 are placed in contact with the per- 
manent magnet 18. Undersuch acontact condition the 
permanent magnet 18, lead frame 75 and coil block 17 
s are fixedly installed in the metal mold 57 at the pre- 
scribed positions. In addition, clamping is performed to 
form a cavity which corresponds to the shape of the 
fixed-side insulator 15 in the metal mold 57 FIG 14 
shows interconnections between the permanent mag- 
10 ne 18, lead frame 75 and coil block 17, which are made 
jnthe metal mold 57 when the clamping step is com- 

[0082] After completion of the clamping step the 
manufacturing device 56 controte the clamping device 
SB to maintain a clamping condition of the metal mold 
57. At this time, the injection device 59 introduces the 
mefted material of the fixed-side insulator 15 into the 
cavity being formed inside of the metal mold 57 Thus it 
is possible to perform a material introduction step to 
*> integrally form the fixed-side insulator 15. 

[0083] Then, the material of the fixed-side insulator 
1 5 being filled in the cavity of the metal mold 57 is hard- 
ened by cooling. Thereafter, the manufacturing device 
56 controls the clamping device 58 to perform a mold- 
25 open operatton on the metal mold 57. Interlocked with 
the mold-open operation, the clamping device 58 oper- 
ates the extrusion device so that the insulation base 1 2 
separates from the lower mold 62. FIG. 15 shows the 

so mo!d a 62 0n baSe 12 jUSt aft6r Separati ° n fr0m the ,ower 
[0084] Thereafter, the manufacturing device 56 
operates a press device (not shown) to perform a press 
working step, as follows: 

[0085] With respect to the insulation base 1 2 which 
» is separated from the lower mold 62, the press oSce 
cuts out unwanted parts of the lead frame 75 to form the 
fixed-side terminal set 16. i.e., the coil extension termi- 
nals 20, fixed terminals 21, mid^ermlnals 22 and fixed 
terminals 23, which are separated from each other. FIG 
<* 16 shows the insulation base 12 after formation of the 
tarm.nalB.20.23. Then, the press device bends and 
folds the coil extension terminals 20, fixed terminals 21 
mid-terminals 22 and fixed terminals 23. Thus, it is pos- 
« SlB manUfaCtUre the insu,ation base 12 shown in 
[0086] Moreover, the contact fixing portion 42 hav- 
ng he engagement portions 43 is formed integrally with 
the fixed-side insulator ,5. Herein, the engagement ™ 
lions 43 are placed being partially engaged with the 
so channels 41 of the permanent magnet 18° m addition 
the engagement portions 43 are provided to fix the U- 
shape iron core 31 and permanent magnet 18 together 
while maintaining the contact condition where the pe* 
manent magnet 18 is placed in contact with the side- 

block ??° nS ° f U " ShaPe iro " C ° re 31 ° f the coil 
[0087] An assembling device (not shown) installs 
the aimature block 13 in the insulation base 12. Further. 
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the insulation base 12 is covered with an insulating 
cover (not shown). Thus, it is possible to completely pro- 
duce the electromagnet relay 1 1 . 
[0088] In short, the present embodiment is 
designed to perform steps as follows: s 
[0089] In the clamping step of the clamping device 
58, the permanent magnet 18 is inserted and engaged 
between the side-end portions 36 of the U-shape iron 
core 31, then, the metal mold 57 presses the exterior 
walls of the side-end portions 36 to establish a contact w 
condition where the permanent magnet 18 is placed in 
contact with the side-end portions 36. Then, the coil 
block 17 including the permanent magnet 18 and U- 
shape iron core 31 , which are placed in the contact con- 
dition, and the lead frame 75 including the fixed-side ter- is 
minal set 1 6 are fixed in the metal mold 57 at prescribed 
positions. In addition, a cavity corresponding to the 
shape of the fixed-side insulator 15 is formed inside of 
the metal mold 57. Then, the material introduction step 
is performed to introduce the melted material of the 20 
fixed-side insulator 15 into the cavity of the metal mold 
57 by the injection device 59. Thus, all parts of the fixed- 
side insulator 15 are formed integrally. When the fixed- 
side insulator 15 is completely hardened, the contact 
-fixing portion 42 is formed integrally with the fixed-side 25 
insulator 15 and is provided to fix the permanent mag- 
net 18 and U-shape iron core 31 together while main- 
taining the contact condition where the permanent 
magnet 18 is placed in contact with the side-end por- 
tions 36 of the U-shape iron core 31 . 30 
[0090] As described above, it is repeated that due 
to integral molding of the fixed-side insulator 15, the 
contact fixing portion 42 is formed to fix the permanent 
magnet 18 and U-shape iron core 31 at the prescribed 
positions while maintaining the contact condition where 35 
the permanent magnet 18 is placed in contact with the 
side-end portions 36 of the U-shape iron core 31 . This 
eliminates necessity to perform welding or adhesion 
using the adhesive because the permanent magnet 18 
is fixed in position to be in contact with the side-end por- 40 
tions 36 of the U-shape iron core 31, In addition, it is 
possible to prevent the side-end portions 36 from melt- 
ing due to sputters of the welding, and it is unnecessary 
to provide a wait time, which is conventionally needed 
for hardening of the adhesive. Therefore, it is possible to ^ 45 
maintain the side-end portions 36 in good shapes, so it 
is possible to provide good contacts with respect to the 
armature 47 of the armature block 13. In addition, ft is 
possible to reduce magnetic resistance between the U- 
shape iron core 31 and armature 47. As a result, it is so 
possible to improve yield in manufacturing the electro- 
magnetic relays, and it is possible to improve productiv- 
ity in manufacturing the products by eliminating the 
unwanted wait time. 

[0091] In addition, the melted material of the fixed- 55 
side, insulator 15 is introduced into the metal mold 57 
under the contact condition where the metal mold 57 
presses the exterior walls of the side-end portions 36 of 



the U-shape iron core 31 so that the permanent magnet 
18 is firmly brought into contact with the side-end por- * 
tions 36 of the U-shape iron core 31 . This prevents insu- 
lating material from entering into spaces between the 
permanent magnet 18 and the side-end portions 36 of 
the U-shape iron core 31. In other words, it Is possible 
to prevent insulating layers (e.g., resin burrs) from form- 
ing in the spaces between the permanent magnet 1 8 
and the side-end portions 36 of the U-shape iron core 
31 . As a result, it is possible to reduce magnetic resist- 
ance between the permanent magnet 18 and U-shape 
iron core 31. That is, it is possible to avoid reduction of 
the yield due to increasing magnetic resistance 
between them. 

[0092] Further, ail of the fixed-side terminal set 1 6, 
coil block 1 7 including the U-shape iron core 31 , and the 
permanent magnet 18 are fixed to the fixed-side insula- 
tor 15 by its integral molding. In addition, the permanent 
magnet 1 8 is fixed to the U-shape iron core 31 because 
of the integral molding of the fixed-side insulator 15. 
Conventionally, a joint unit is made by jointing the per- 
manent magnet 18 and U-shape iron core 31 together in 
advance, then, such a joint unit and the fixed-side termi- 
nal set 16 are fixed to the fixed-side insulator 15 by its 
integral molding. As compared with such a conventional 
technique/the present embodiment is capable of simpli- 
fying steps in manufacturing the electromagnetic relays, 
so it is possible to improve productivity in making the 
products. 

[0093] Moreover, it is repeated that all of the fixed- 
side terminal set 16, coil block 1 7 including the U-shape 
iron core 31, and permanent magnet 18 are fixed to the 
fixed-side insulator 15 by its integral molding, wherein 
the permanent magnet 18 is fixed to the U-shape iron 
core 31 'by the integral molding of the fixed-side insula- 
tor! 5. So, it is possible to improve an accuracy in posi- 
tioning of the fixed-side terminal set 16, U-shape iron 
core 31 and permanent magnet 18. 
[0094] Concretely speaking, a joint unit is made by 
jointing the permanent magnet 18 and U-shape iron 
core 31 together in advance, wherein positioning errors 
are caused to occur between the permanent magnet 1 8 
and U-shape iron core 31 . Then, the joint unit and fixed- 
side terminal set 16 are fixed to the fixed-side insulator 
15 by its integral molding. In this case, if the joint unit is 
positioned on the basis of the terminal surfaces.36A of 
the side-end portions 36 of the U-shape iron core 31 in 
the metal mold 57, initial positioning of the permanent 
magnet 18 already includes errors being deviated from 
the terminal surfaces 36A. Those errors deteriorate an 
accuracy in positioning of the mid-terminals 22, which is 
made based on the upper surface 1 8A of the permanent 
magnet 18, in a vertical direction. For example, disper- 
sion occurs in pressing force of the armature 47 due to 
contact and fixture of the mid-terminals 22 by the hinge 
springs 54 of the armature block 13, which is placed in 
contact with the upper surface 18A of the permanent 
magnet 18. This causes variations in operating voltage 



11 



BNSDCCID: <EP 10491 27A2J_> 



21 



EP 1 049 127 A2 



22 



of the electromagnetic relay. If the joint unit is positioned 
on the bass of the upper surface 1 8A of the permanent 
magnet 1 8 in the metal mold 57. initial positioning of the 
U-shape iron core 31 already includes errors being 
debated from the upper surface ISA. Those errors 5 
deteriorate an accuracy In positioning of the fixed con- 
tacts 24 and 26, which is made based on the terminal 
surfaces 36A of the side-end portions 36 of the U-shape 

Zr' 6 !l* in 8 VertCa ' difeCti0n - Nomlal| y. «"*n the 
armature 47 is brought into contact with the terminal ,„ 
surface 36A of the side-end portion 36 of the U sZe ° 
iron core 31, the moving contacts 50 (or 52) come in 
contact with the fixed contacts 24 (or 26). However 

£ST k 2 aCCU ' a0y ° f P ° Siti0nin 9 of «*ed 
SET * y m " UenCe P ° Siti0nal «'a«on S hip S „ 
between the moving contacts and fixed contacts in ver- 
tical Erections, so defectiveness may be caused to 
occur in contact between them. In short, the electro- 
magnetic relay should be damaged in electric charac- 
tenstics due to deterioration of the accuracy in vertical 
positioning of the mid-terminals 22 and deterioration of 
the accuracy in vertical positioning of the fixed contacts 
wi^T!" 5 PreSent embodimenl is MPable of coping 
T, 2! f ° rement,oned draw °**s because of theinte 
gra molding. That is, it is possible to guarantees high x 

h«T y !r ertCalpOSmoninso, ^ emid ^nTiinals22 . 

net 8 and rt is possible to guarantee a high accuracy in 
vert cat posrt.on.ng of the fixed contacts 24, 26 basedon 
he terminal surfaces 36A of the side^nd portions 36 of x 
the U-shape iron core 31. 30 
[0095] m addition, the channels 41 are formed at 
the preserved positions of the permanent magnet 18 in 

SZOSZT amiatUre b,0Ck 13 - WhHe *• ™ ld 
projections 71 are formed at the prescribed positions of as 

he upper mold 61 of the metal mold 57 to engaged 
the » channels-41 respectively. Using the channels 41 
and mold projections 71 which are engaged with each 
other, rt is possible to realize positioning of the perma- 
IIZTT* 18 the meta ' mo,d 57 ' The ^re, it is 40 

K CCUrately inSert and en9a 9 e tne Pe™anent 
magnet 18 between the side-end portions 36 of the U- 
shape iron core 31 in the clamping step. 
[0096] Further, by letting the melted material of the 
f.xed-s,deinsulator15toflowintothechannels41 ofthe « 
permanent magnet 1 8, it is possible to form the engage- 

wherein the engagement portions 43 are formed to 
have the prescribed shapes that partially engage with 
the channels 41 of the permanent magnet 18 beina so 
inserted between the side-end portions 36 of the U 

Hi P lL m COre . t 31 - Theref ° re ' by USina the channe te 41 
ttiat are originally used forthe positioning of the perma- 
nent magnet 18 in the metal mold 57, it is possible to 
fom the contactfixing portion 43 engaging withthe per- ss 
manent magnet 18 in connection with the armaLe 
block 13 with ease. Thus, it is possible to provide a 
supenor structure for certainly fixing the permanent 



magnet 18 to the coil block 17 including the U-shape 
iron core 31 in the insulation base 12. 
[0097] The present embodiment can be modified in 
a vanety of designs, which will be described below. 

1. First modified example 



[0098] a first modified example will be described 
wrth reference to Figures 17 to 20. The first modified 
example is characterized by forming a pair of position- 
ing holes 87, which are arranged at positions in the 
elongated-side direction of the permanent magnet 18 
Those holes 87 penetrate through the permanent mag- 
ne 18 vertically in its thickness direction. Herein, each 
of the positioning holes 87 has a staged shape consist- 
ing of a large aperture portion 88 and e small aperture 
portion 89. The large aperture portion 88 is formed in 
proximity to the upper surface 18A of the permanent 
magnet 18 in connection with the armature block 13 
while the small aperture portion 89 whose aperture is' 
smaller than the large aperture portion 88 is formed in 
proximity to a bottom surface (not shown) which is a 
magnens 6 UPpersUrface 18A of the Permanent 
[0099] on the second bottom wall 70 of the enqaoe- 
ment channel 65 of the uppermold 61 shown in FIG 18 
a pair of mold projections 90 each having a cylindrical 
shape are formed and arranged in connection with the 
pair of positioning holes 87 of the permanent magnet 
18. That b, the mold projections 90 are arranged apart 
from each other by a certain interval of distance to 
engage wrth ^positioning holes 87. so that positioning 
of the permanent magnet 18 is performed in the elon- 
gated-side direction. When the mold projections 90 are 
placed to engage with the positioning holes 87 of the 
permanent magnet 18 as shown in FIG. 18, they occupy 
only upper portions of the large aperture portions 88 
inside of the positioning holes 87. 
[0100] Under a conrfrtion where the permanent 

J! 18 flmily S6t inSide ° f the element chan- 
nel 65 of the upper mold 61, the manufacturing device 
56 operates the clamping device 58 to execute a damp- 
ing step for clamping the metal mold 57. Then, a mate- 
rial introduction step is executed to introduce the melted 
matenal of the fixed-side insulator 15 into the cavity of 
the metal mold 57 by the injection device 59. At this 
time, the melted material is introduced into the small 
aperture portions 89 as well as unoccupied portions of 
ttie large aperture portions 88 in the positioning holes 
87 of the permanent magnet 18. As a result, engage- 
ment portions 91 are formed integrally with the contact 
fixing portion 42 of the fixed^ide insulator 15. Herein 
as shown in FIG. 20, the engagement portions 91 are 
formed to suit to the small aperture portions 89 and 
unoccupied portions of the large aperture portions 88 of 
ttie posrt.on.ng holes 87 of the permanent magnet 18 
10101] In the above, the positioning holes 87 are 
formed to penetrate through the permanent magnet 18 
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in connection with the armature block 13, which is being 
mounted on the insulation base 12. In addition, the mold 
projections 90 engaging with the positioning holes 87 of 
the permanent magnet 1 8 are formed on the second 
bottom wall 70 of the upper mold 61 of the metal mold 
57. Using the positioning holes 87 and mold projections 
90 which are placed to engage with each other, it is pos- 
sible to set positioning of the permanent magnet in the 
metal mold 57. Thus, in the clamping step, it is possible 
to accurately insert and engage the permanent magnet 
18 between the side-end portions 36 of the U-shape 
iron core 31 . 

[0102] By letting the melted material of the fixed- 
side insulator 15 to flow into the positioning holes 87 of 
the permanent magnet 18, it is possible to form the 
engagement portions 91 from the contact fixing portion 
42, wherein the engagement portions 91 are formed to 
have prescribed shapes that partly engage with the 
positioning holes 87 of the permanent magnet 18. 
Therefore, by using the positioning holes 87, it is possi- 
ble to provide a superior structure in which the contact 
fixing portion 42 is partly engaged with the permanent 
magnet 1 8 so that the permanent magnet 1 8 is certainly 
fixed to the U-shape iron core 31 with ease. 

2. Second modified example 

[0103] Next, a second modified example will be 
described with reference to Figures 21 to 23. As shown 
in FIG. 21, a pair of cut sections 93 are formed along 
both of elongated sides of the upper surface 18A of the 
permanent magnet 18, wherein they are arranged 
opposite to each other in the width direction of the per- 
manent magnet 1 8. Each of the cut sections 93 consists 
of an intermediatesection 94 that is elongated along the 
elongated side of the permanent magnet 18 and a pair 
of bite sections 95. Herein, the pair of the bite sections 
95 are formed to extend-from both ends of the Interme- 
diate section 94 in the width direction of the permanent 
magnet 1 8. 

[0104] In addition, two pairs of mold projections 96 
each having a square prism shape are formed on both 
sides of the second bottom wall 70 of the engagement 
channel 65 of the upper mold 61 in its width direction. 
Herein,- one pair of mold projections 96 are arranged 
apart from another pair of mold projections 96 in a 
length direction of the second bottom wall 70. FIG. 22 
shows only a pair of the mold projections 96, which are 
arranged apart from each other in the length direction of 
the second bottom wall 70. When the permanent mag- 
net 18 is engaged with the engagement channel 65 of 
the upper mold 61, the two pairs of the mold projection 
96, namely four mold projections 96, are respectively 
engaged with two pairs of the bite sections 95, namely 
four bite sections 95, within the cut sections 93. Herein, 
each pair of the mold projections 96 are arranged apart 
from each other by a certain interval of distance to 
match with each pair of the bite sections 95 so that posi- 



tioning of the permanent magnet 18 is made in its elon- 
gated-side direction. 

[0105] Under a condition where the permanent 
magnet 18 is set inside of the engagement channel 65 
5 of the upper mold 61 , the manufacturing device 56 oper- 
ates the clamping device 58 to execute a clamping step 
for clamping the metal mold 57. Then, a material intro- 
duction step is executed to introduce the melted mate- 
rial of the fixed-side insulator 15 into the cavity of the 
w metal mold 57 by the injection device 59. At this time, 
the melted material is Introduced Into both of the Inter- 
mediate sections 94 of the cut sections 93 of the perma- 
nent magnet 18. As a result, a pair of engagement 
portions 97 are formed integrally from the contact fixing 
15 portion 42 of the fixed-side insulator 15. As shown in 
FIG. 23, the engagement portions 97 are formed to 
project upwardly along the elongated sides of the per- 
manent magnet 18 on the upper surface 15B of the 
fixed-side insulator 15. Herein, tip portions of the 
20 engagement portions 97 are bent horizontally along a 
plane of the upper surface 1 5B so that the engagement 
portions 97 firmly engage with the intermediate sections 
94 of the cut sections 93 of the permanent magnet 1 8. 
[01 06] In the above, a pair of the cut sections 93 are 
25 formed to partly cut side sections of the uppersurface 
18B of the permanent magnet 18 in connection with the 
armature block 13. In addition, the mold projections 96 
engaging with the bite sections 95 of the cut sections 93 
of the permanent magnet 18 are formed at prescribed 
30 positions of the engagement channel 65 of the upper 
mold 61 of the metal mold 57. Using the cut sections 93 
and mold projections 96 which are engaged with each 
other, it is possible to realize positioning of the perma- 
nent magnet 18 in the metal mold 57. Therefore, in the 
35 clamping step, it is possible to accurately insert and 
engage the permanent magnet 18 between the side- 
end portions 36 of the U-shape iron core 31 . 
[0107] By letting the melted material of the fixed- 
side insulator 15 to flow into the intermediate sections 
40 94 of the cut sections 93 of the permanent magnet 1 8, it 
is possible to form the engagement portions 97 from the 
contact fixing portion 92, wherein the engagement por- 
tions 97 have prescribed shapes that engage with the 
intermediate sections 94. Therefore, by using the cut 
45 sections 93 which are used for positioning of the perma- 
nent magnet 18, it is possible to provide a superior 
structure in which the engagement portions 97 of the 
contact fixing portion 92 engage with the cut sections 93 
of the permanent magnet 18 in connection with the 
so armature block 13 so that the permanent magnet 18 is 
certainly fixed to the U-shape iron core 31 of'the coil 
block 17 with ease. 3. Third modified example 
[0108] Next, a third modified example will be 
described with reference to Figures 24 and 25. 
55 [0109] The foregoing examples and embodiment 
are designed such that concave portions such as the 
channels (41 ) are formed on the permanent magnet 1 8, 
while convex portions such as the mold projections (71) 
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are formed on the upper mold 61. The third modified 
example is reversed in design as compared with the 
foregoing examples and embodiment That is. as shown 
in FIG. 24, a pair of positioning projections 82 are 
formed to project from the upper surface 18A of the oer- 

TTifT*. 18 COnnection wit " the armature 
block 13. Here in . the positioning projections 82 are 
formed to align in a center portion of the upper surface 
18A and are arranged apart from each other by a cer- 
tain .nterval of distance in the elongated-side direction 
of the permanent magnet 18. 

10110] In addition, a pair of mold channels 83 are 
-formed.on the second bottom wall 70 of the engaqe- 
ment channel 65 of the upper mold 61 that holds the 
permanent magnet 18. Herein, the mold channels 83 

TJ^T d J" 8 Width dir6Cti0n 0f the engagement 
channel 65 and are arranged apart from each other by 
a certem .nterval of distance in the elongated-side direc- 
tion of-the engagement channel-65. When the perma- 
nent magnet 18 is set inside of the engagement channel 
65 of the upper mold 61 , a pair of the positioning projec- 
t.ons 82 of the permanent magnet 18 partly engage with 

apa,rofthemoldchannels83 of theengagement chan- 
nel 65. The mold channels 83 are arranged apart from 
each other by the prescribed interval of distance to real- 
ize positioning of the permanent magnet 18 in its elon- 
gated-s.de direction. Incidentally, the positioning 

22 ?? S J Z Partly "W 1 * P° rtons <* mold 
channels 83, each of which is set in the width direction 

of the engagement channel 65. 

Eor'vlL <S h V! etS 84 f0rmed al0n 9 the s,de '"te- 
nor walls 67 of the engagement channel 65 to extend 

T»Z \ SndS ° f m °' d Channe,s 83 . herein 
they are formed perpendicular to a plane of the second 
bottom wall .70. That is, two channels 84 are extended 
vertical^ from both ends of the mold channel 83. When 
the melted material of the fixed-side insulator 15 is intro- 
duced Into the metal mold 57, the mold channels 83 and 
channels 84 act as communications to introduce the 
melted material toward the positioning projections 82 of 
he permanent magnet 18. In addition, they contribute to 
formation of engagement portions 85, .which are being 
interconnected with the positioning projections 62 of the 
permanent magnet 18 as shown in RG 25 

m a 1 n?t 10 Und8r 3 C ° ndi,i0n Where Permanent 
magnet 18 is set inside of the engagement channel 65 

tL^f"™ 9 d6ViCe 56 operates »• doping 

metal r^ZTT* * * amP ' m9 «" "^"9 the 
metal mold 57. Then, a material introduction step is exe- 

^?J° i ?r° dUCe ^ melted material of *° ^ed-side 
insulator 1 5 ,nto the cavity of the metal mold 57 by the 

inject™ device 59. At this time, the melted material is 
introduced into the mold channels 83 from the channels 
84 in the engagement channel 65. As a result, engage- 
ment portrons 85 are formed integrally from the contact 
mng portion 42 of the fixed-side insulator 15 as-shown 
n FIG 25. Herein, the engagement portions 85 are 
formed to project upwardly from the upper surface 15B 



of the fixed-s.de insulator 15 along the elongated sides 
of me permanent magnet 18. In addition, end portions 
o the engagement portions 85 are bent horizontally 
along a plane of the upper surface 15B in the width 
5 direction of the permanent magnet 1 8. Thus, it is possi- 
ble to integrally form the engagementportions 85, which 
are being interconnected with the positioning projec- 
tions 82 of the permanent magnet 18 respectively. 
[0113] m the above, the positioning projections 82 
/o are formed on the upper surface 1 8A of the permanent 
magnet 18 in connection with the armature block 13 
while molding channels 83 engaging with the position- 
ing projections 82 are formed inside of the engagement 
channe 65 of the upper mold 61 of the metal mold 57 
„! the P° sitionin 9 Projections 82 and mold channels 
83 which are engaged with each other, it is possible to 

ZFT T 9 ° 1the permanent ™ 9 net 18 in the metal 
mold 57 Thus, it is possible to accurately insert and 
engage the permanent magnet 18 between the side- 
*> end port.ons 36 of the U-shape ;iron core 31 in the 
clamping step. 

[0114] By letting the melted material of the fixed- 
side .nsulator iStoflow intothe mold channels 83 of the 

is 21 d 61 °' th6 metal mold 57 ' * is Possible to 
25 formthe engagement portions 85 from the contact fixing 
portion 42, wherein the engagement portions 85 have 
prescnbed shapes being interconnected with the posi- 
ting projections 82 of the permanent magnet 18 

so It!: f " 9 the m °' d 83 ° f the metai 

30 mold 57 that are used to reafee positioning of the per- 
manent magnet ,18, it is possible to provide a superior 
structure .,n which the contact fixing portion 42 partly 
engages with the permanent magnet 18 in connection 
.wrth the armature block 13 so that the permanent mag- 

Z if t?, rta,n,y fiX6d t0 * e U " sha Pe En core of the 
coil block 17 in the insulation base 12. 

[01 15] Lastly, this invention has a variety of techni- 
cal features and effects, which are summarized as fol- 
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(1) According to the electromagnetic relay of this 
invention, the contact fixing portion is formed inte- 
grally with the fixed-side insulator by its integral 
rnolding to fix the permanent magnet to the U- 
shape iron core while maintaining a contact condi- 
ton where the permanent magnet is placed 
bjrtween and in contact with the side-end portions 
of the U-shape iron core. This eliminates necessity 
to perform welding or adhesion using the adhesive 
In addition, it is possible to prevent the side-end 
portrons from mefting out due to sputtera in welding 
and it is possible to eliminate a wait time, which is 
conventionally needed for hardening of the adhe- 
sive. Therefore, it is possible to maintain the side- 
end portions in good shapes, by which good con- 
tort .s established with respect to the armature of 
the armature block. Further, it is possible to reduce 
magnetic resistance between the U-shape iron core 
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and armature. So, it is possible to improve yieid in 
manufacturing the electromagnetic relays, and it is 
possible to improve productivity in producing the 
products by eliminating the unwanted wait time. 

(2) The fixed-side terminal set and U-shape iron 5 
core are fixed to the fixed-side insulator by its inte- 
gral molding. Due to the integral molding of the 
fixed-side insulator, the permanent magnet is fix- 
edly attached to the U-shape iron core. The con- 
ventional technique teaches complicated steps in w 
manufacture of the electromagnetic relay, in which 

a joint unit is made by jointing the U-shape iron core 
and permanent magnet together in advance, then, 
such a joint unit and a fixed-side terminal set are 
fixed to the fixed-side insulator by its integral mold- 15 
ing. As compared witrrthe conventional technique, 
this invention is capable of simplifying steps in man- 
ufacture of the electromagnetic relay, so it is possi- 
ble to improve the productivity. 

(3) The fixed-side terminal set, U-shape iron core 20 
and permanent magnet are all fixed to the fixed- 
side insulator by its integral molding. Herein, the 
permanent magnet is fixed to the U-shape iron core 

by the integral molding of the fixed-side insulator. 
Because of fixture of them at prescribed positions, 25 
it is possible to improve an accuracy in positioning 
of the fixed-side terminal set, U-shape iron core and 
permanent magnet. 

(4) Channels are formed on the permanent magnet 

. in. connection with -the armature, block, while mold 30 
projections engaging with the channels are formed 
on the engagement channel of the upper mold of 
the metal mold. Using the channels and mold pro- 
jections which engage with each other when the 
permanent magnet is set inside of the engagement 35 
channel of the upper mold, it is possible to realize 
positioning of the permanent magnet in the metal 
mold. Therefore, It is possible to accurately insert 
and engage the permanent magnet between the 
side-end portions of the U-shape iron core. 40 

(5) The contact fixing portion is partly extended to 
form engagement portions that partly engage with 
the channels of the permanent magnet. In the inte- 
gral molding of the fixed-side insulator, those 
engagement portions are formed with ease by 45 
introducing melted material of the fixed-side insula- 
tor into the channels of the permanent magnet. 
Using the channels which are used to set position- 
ing of the permanent magnet in the metal mold, it is 
possible to provide a superior structure in which the so 
contact fixing portion is partly engaged with the per- 
manent magnet in connection with the armature 
block so that the permanent magnet is certainly 
fixed to the U-shape iron core of the coil block in the 
insulation base. 55 

(6) The permanent magnet is modified such that 
positioning projections are formed on the upper sur- 
face of the permanent magnet in connection with 



the armature block. Using the positioning projec- 
tions, it is possible to realize positioning of the per- 
manent magnet. Therefore, it is possible to 
accurately insert and engage the permanent mag- 
net between the side-end portions of the U-shape 
iron core. 

(7) The contact fixing portion is partly extended to 
form engagement portions that are elongated to 
interconnect with the positioning projections of the 
permanent magnet. In the integral molding of the 
fixed-side Insulator, those engagement portions are 
formed with ease by introducing the melted material 
of the fixed-side insulator into mold channels of the 
upper mold of the metal mold that partly engage 
with the positioning projections of the permanent 
magnet. Therefore, using the mold channels of the 
upper mold that is used to set positioning of the per- 
manent magnet inside of the metal mold, it is possi- 
ble to provide a superior structure in which the 
contact fixing portion is partly engaged with the per- 
manent magnet in connection with the armature 
block so that the permanent magnet is certainly 
fixed to the U-shape iron core. 

(8) A method for manufacturing the electromagnetic 
relay of this invention is characterized by an 
improved clamping step, which is effected after the 
permanent magnet is inserted and engaged 
between the side-end portions of the U-shape iron 
core. That is, the permanent magnet, U-shape iron 
core- and fixed-side terminal set are fixed at pre- 
scribed positions in the metal mold under a contact 
condition where the side-end portions of the U- 
shape iron core are forced to be in contact with the 
terminal surfaces of the permanent magnet by 
pressing the exterior walls of the side-end portions 
with the sides molds of the metal mold. Then, a 
material introduction step is effected under a condi- 
tion where a cavity corresponding to the shape of 
the fixed-side insulator is formed inside of the metal 
mold. That is, the melted material of the fixed-side 
insulator is introduced into the metal mold, so that 
all parts of the fixed-side insulator are being formed 
integrally. Thereafter, when hardening of the fixed- 
side insulator is completed, the contact fixing por- 
tion is automatically formed with the fixed-side insu- 
lator to fix the U-shape iron core and permanent 
magnet together at prescribed positions while 
maintaining the contact condition where the perma- 
nent magnet is forced to be in contact with the side- 
end portions of the U-shape iron core. 

(9) As described above, the contact fixing portion is 
formed with the fixed-side insulator by its integral 
molding. That is, the permanent magnet is fixed to 
the U-shape iron core by the contact fixing portion 
in such a way that the permanent magnet is placed 
between and in contact with the side-end portions 
of the U-shape iron core, so it is unnecessary to 
perform adhesion using the adhesive. Therefore, it 
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is possible to prevent the side-end portions from 
partially melting out by sputters in welding. In addi- 
tion, it is possible to eliminate the wait time, which is 
needed for hardening of the adhesive. As a result, it 
is possible to maintain the side-end portions in 5 
good shapes. This provides good contact for the 
armature of the armature block. Thus, it is possible 
to reduce magnetic resistance between the U- 
shape iron core and armature, so it is possible to 
improve yield in producing electromagnet relays. 10 
Moreover, it is possible to improve productivity by 
eliminating the unwanted wait time. 
(10) The melted material of the fixed-side insulator 
is introduced into the metal mold under a contact 
condition where the side-end portions of the U- is 
shape iron core are brought into tight contact with 
the terminal surfaces, of the permanent magnet by 
pressing the exterior walls of the side-end portions 
with the side molds that move to approach each 
other. This substantially eliminates spaces being 20 
formed between the side-end portions of the U- 
shape iron core and terminal surfaces of the per- 
manent magnet Therefore, it is possible to prevent 
insulating material from entering into the spaces, in 
other words, it is possible to prevent insulating lay- 25 
ens from being formed in the spaces. Thus, it is pos- 
sible to reduce magnetic resistance between the 2. 
permanent magnet and U-shape iron core because 
of elimination of the spaces between them. So, it is 
possible to avoid reduction of the yield, which is 30 
conventionally caused due to increasing magnetic 
resistance between the permanent magnet and U- 
shape iron core by intervention of the spaces. 



[0116] As this invention may be embodied in sev- 
eral forms without departing from the spirit of essential 
characteristics thereof, the present embodiment and its 
modified examples .are therefore illustrative .and not 
restrictive, since the scope of the invention is defined by 
the appended claims rather than by the description pre- 
ceding them, and all changes that fall within metes and 
bounds of the claims, or equivalence of such metes and 
bounds are therefore intended to be embraced by the 
claims. 

Claims 
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An electromagnetic relay constructed by an insula- 
tion base (12) and an armature block (13), said 
insulation base comprising ^ 

a fixed-side terminal set (16) including fixed 
contacts (24, 26), 

a U-shape iron core (31) whose middle portion 
is wound by a coil (29), 55 
a permanent magnet (18) which is inserted and 
engaged between side-end portions (36) of the 
U-shape iron core, and 



a fixed-side insulator (15) which integrally holds 
the fixed-side terminal set, the U-shape iron 
core and the permanent magnet together, 
said armature block comprising 
a moving-side terminal set (46) including mov- 
ing contacts (50, 52), 

an armature (47) which is placed opposite to 
the side-end portions of the U-shape iron core 
and 

a moving-side insulator (45) which integrally 
holds the moving-side terminal set and the 
armature together, so that the armature block 
is supported by the insulation base to pivotally 
move on the permanent magnet, 
wherein the fixed-side terminal set, the U- 
shape iron core and the permanent magnet are 
fixed to the fixed-side insulator by its integral 
molding, and 

wherein a contactfixing portion (42) is formed 
with the fixed-side insulator by its integral mold- 
ing to.fix the permanent magnet and the U- 
shape iron core together under a contact condi- 
tion where the permanent magnet is placed in 
contact with the side-end portions of the U- 
shape iron core. 

An electromagnetic relay according to claim 1 
wherein channels (41) are formed on an upper sur- 
face (18A) of the permanent magnet to face with 
the armature block, and the contactfixing portion is 
partly extended to form engagement portions (43) 
that partly engage with the channels of the perma- 
nent magnet. 

An electromagnetic relay according to claim 1 
wherein positioning projections (82) are formed on 
an upper surface (1 8A) of the permanent magnet to . 
face with the armature block, and the contact fixing 
portion is partly extended to form engagement por- 
tions (85) that interconnect with the positioning pro- 
jections of the permanent magnet 

A manufacturing method for manufacturing an elec- 
tromagnetic relay which is constructed by an insula- 
tion base (12) and an armature block (13), wherein 
said insulation base comprises 

a fixed-side terminal set (16) including fixed 
contacts (24, 26), 

a U-shape iron core (31) whose middle portion 
■ is wound by a coil (29), 
a permanent magnet (18) which is inserted and 
engaged between side-end portions (36) of the 
U-shape iron core, and 

a fixed-side insulator (15) which integrally holds 
the fixed-side terminal set, the U-shape iron 
core and the permanent magnet together, 
while said armature block comprises 
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a moving-side terminal set (46) including mov- 
ing contacts (50, 52), 

an armature (47) which is placed opposite to 
the side-end portions of the U-shape iron core, 
and 5 
a moving-side insulator (45) which integrally 
holds the moving-side terminal set and the 
armature together, so that the armature block 
is supported by the insulation base to pivotally 
move on the permanent magnet, w 
said manufacturing method comprising the 
steps of: 

effecting an arrangement step in which the per- 
manent magnet, the U-shape iron core and the 
fixed-side terminal set are arranged inside of a 15 
metal mold (57); 

effecting a clamping step after the permanent 
magnet is inserted and engaged between the 
side-end portions of the U-shape iron core, in 
which the permanent magnet, the U-shape iron 20 
core and the fixed-side terminal set are fixed at 
. prescribed positions in the metal mold under a 
contact condition where the metal mold 
presses exterior walls of the side-end portions 
of the U-shape iron core so that the permanent 25 
magnet is brought into tight contact with interior 
walls (36B) of the side-end portions of the U- 
shape iron core, so that a cavity corresponding 
to a shape of the fixed-side insulator is formed 
inside of the metal mold at completion of the 30 
clamping step; and 

effecting a material introduction step for intro- 
ducing melted material of the fixed-side insula- 
tor into the metal mold having the cavity to 
integrally form allparts of the fixed-side insula- 35 
tor. 

A manufacturing method for manufacturing the 
electromagnetic relay according to claim 4 wherein 
channels (41) are formed on an upper surface 40 
(18A) of the permanent magnet to face with the 
armature block, while mold projections (71) partly 
engaging with the channels of the permanent mag- 
net are formed in an upper mold (61) of the metal 
mold to realize positioning of the permanent mag- 45 
net, so that the melted material of the fixed-side 
insulator is introduced into the channels of the per- 
manent magnet by the material introduction step. 

A- manufacturing method for manufacturing the so 
electromagnetic relay according to claim 4 wherein 
positioning projections (82) are formed on an upper 
surface (1 8A) of the permanent magnet to face with 
the armature block, while mold channels (83) partly 
engaging with the positioning projections of the per- 55 
manent magnet are formed in an upper mold (61 ) of 
the metal mold to realize positioning of the perma- 
nent magnet, so that the melted material of the 



fixed-side insulator is introduced into the mold 
channels of the upper mold by the material intro- 
duction step. 

7. A manufacturing apparatus for manufacturing an 
electromagnetic relay which is constructed by an 
insulation base (12) and an armature block (13), 
wherein said insulation base comprises 

a fixed-side terminal set (16) Including fixed 
contacts (24, 26), 

a U-shape iron core (31) whose middle portion 
is wound by a coil (29), 

a permanent magnet (18) which is inserted and 
engaged between side-end portions (36) of the 
U-shape iron core, and 

a fixed-side insulator (1 5) which integrally holds 
the fixed-side terminal set, the U-shape iron 
core and the permanent magnet together, 
while said armature block comprises 
a moving-side terminal set (46) including mov- 
ing contacts (50, 52), 

an armature (47) which is placed opposite to 
the side-end portions of the U-shape iron core, 
and 

a moving-side insulator (45) which integrally 
holds the moving-side terminal set and the 
armature together, so that the armature block 
is supported by the insulation base to pivotally 
move on the permanent magnet, 
said manufacturing apparatus comprising: 
a metal mold (57) in which the permanent mag- 
net, the U-shape iron core and the fixed-side 
terminal set are arranged; 
a clamping device (58) for clamping the metal 
mold after the permanent magnet is inserted 
and engaged between the side-end portions of 
the U-shape Iron core, by which the permanent 
magnet, the U-shape iron core and the fixed- 
side terminal set are fixed at prescribed posi- 
tions in the metal mold under a contact condi- 
tion where the metal mold presses exterior 
walls of the side-end portions of the U-shape 
iron core so that the permanent magnet is 
brought into tight contact with interior walls 
(36B) of the side-end portions of the U-shape 
iron core, so that a cavity corresponding to a 
shape of the fixed-side insulator is formed 
inside of the metal mold which is completely 
clamped; and 

an injection device (59) for introducing melted 
material of the fixed-side insulator into the 
metal mold having the cavity to integrally form 
all parts of the fixed-side insulator. 

. A manufacturing apparatus for manufacturing the 
electromagnetic relay according to claim 7 wherein 
the metal moid has mold projections (71 ), which are 
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used for positioning of the permanent magnet to 
partly engage with channels (41) formed on an 
upper surface (ISA) of the permanent magnet to 
face wrth the armature block, and the injection 
device .ntroduces the melted material of the fixed- 
side .nsulator into the channels of the permanent 
magnet 

A manufacturing apparatus for manufacturing the 
electromagnetic relay according to claim 7 wherein 
he metal mold has mold channels (83), which are 
used for posttioning of the permanent magnet to 
partly engage with positioning projections (82) 
formed on an upper surface (ISA) of the permanent 
magnet to face with the armature block, and the 
injection device introduces the melted material of 
the fixed-s.de insulator into the mold channels of 
the metal mold. 
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magnetic force. 



10. An electromagnetic relay which is constructed by 
an insulation base (12) and an armature block (13) 
said insulation base comprising 

a fixed-side insulator (15), 
a fixed-side terminal set' (16) including fixed 
contacts (24, 26), 

a coil block (17) in which a coil (29) is wound 
about a middle portion of a U-shape iron core 
(31), and 

a permanent magnet (1 8) which is inserted and 
engaged between side-end portions (36) of the 
U-shape iron core, 

wherein the fixed-side insulator is made by 
molding using resin material to integrally hold 
the .fixed-side terminal set, the coil block and 
tne.permanent magnet together at prescribed 
positions, and the fixed-side insulator is formed 
m a prescribed shape having a contact fixing 
portion (42) that , partly extends to provide 
engagement portions (43 etc.) by which the 
permanent magnet and the U-shape iron core 
are tightly fixed together under a contact condi- 
tion where the permanent magnet is placed in 
tight contact with the side-end portions of the 
U-shape iron core, 
said armature block comprising 
a moving-side terminal set (46) including mov- 
ing contacts (50, 52), 
an armature (47), and 

a moving-side insulator (45) which integrally 
holds the moving-side terminal set and the 
armature together, 

wherein the armature block is mounted on the 
insulation base such that the moving contacts 
are respectively placed opposite to the fixing 
contacts, and the armature block is supported 
by a support point (48) to pivotally move on the 
permanent magnet under an effect of electro- 



11. An electromagnetic relay according to claim 10 
wherein channels (41) are formed on an upper sur- 
face (18A) of the permanent magnet (1 8) to face 
wrth the armature block, so that the engagement 
portions (43) are formed in hook shapes that partly 
engage with the channels of the permanent magnet 
respectively. 3 

10 

12. An electromagnetic relay according to claim 10 
wherein positioning. holes (87) are formed to pene- 
ttate through the permanent magnet (18), so that 
fte engagement portions (91 ) are formed in cylin- 
dncal shapes that engage wrth the positioning 
holes of the permanent magnet 

13. An electromagnetic relay according to claim 10 

20 Sori r SSCti0nS (M) 3,8 f0me<S ° n el0 "9ated 
s.des of the permanent magnet (18), so that the 

engagement portions (97) are formed in elongated 

block shapes that engage with the cut sections of 

the permanent magnet respectively. 

* 14. An electromagnetic relay according to claim 10 
wherein positioning projections (82) are formed on 

nJlTHHT (18A) ° f Permanent ma 9"* 
(18), so that the engagement portions (85) are 

formed in shapes that interconnect with the posi- 
JeTeLer 0 " 0 " 8 * *" ^ 

15. An electromagnetic relay according to claim 10 
wherein the contact condition is established by 
pressmg exterior walls of the side-end portions of 
the U-shape iron core to be in tight contact with ter- 
minal surfaces (18B) of the permanent magnet 
ttien integral molding is effected to Integrally form 
the fixed^ide insulator having the contact fixing 
portion whose engagement portions firmly attach 
ttie permanent magnet between the side-end por- 
tions of the U-shape iron core substantially without 
forming spaces therebetween. 

45 
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(54) Electromagnetic relay, apparatus and method for making it 



(57) An electromagnetic relay is basically construct- 
ed by an insulation base (12) and an armature block 
(13). Herein, the insulation base is constructed by a 
fixed-side terminal set (1 6) including fixed contacts (24, 
26), a coil block (1 7) in which a coil (29) is wound about 
a middle portion of a U-shape iron core (31), and a per- 
manent magnet (18), all of which are integrally held to- 
gether by a fixed-side insulator (1 5). The armature block 
is constructed by a moving-side terminal set (46) includ- 
ing moving contacts (50, 52) and an armature (47), all 
of which are integrally held by a moving-side insulator 
(45). The armature block is mounted on the insulation 
base in such a way that the moving contacts are placed 
opposite to the fixed contacts respectively, and it is sup- 
ported by a support point (48) to pivotally move on the 
permanent magnet under an effect of electromagnetic 
force. Specifically, the fixed-side insulator is made by 
molding using resin material to integrally hold the fixed- 
side terminal set, coil block and permanent magnet to- 
gether at prescribed positions, so it is possible to im- 
prove an accuracy in positioning of them, in addition, 
the fixed-side insulator is formed in a prescribed shape 
having a contact fixing portion (42) that partly extends 
to provide engagement portions (43 etc.) by which the 
permanent magnet and U-shape iron core are tightly 
fixed together under a contact condition where the per- 
manent magnet is placed in tight contact with the side- 



end portions of the U-shape iron core. 
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